L ow back pain is the most frequently occurring injury of all work accidents, is the number one cause of absenteeism, and accounts for the expenditure of approximately 14 billion dollars each year for treatment and compensation. Eighty percent of the population will experience low back pain at some time during their life.
rrhe purpose of this study was to compare the preventive self-care practices of body mechanics and leisure time physical activities of industrial workers with and without low back pain. The convenience sample (N = 202) was selected from one industry, and the variables were measured using an investigator-developed, selfreport questionnaire yielding a testretest coefficient of. 95.
The chi-square test and Fisher's solution revealed no significant difference in the body mechanics or leisure time physical activities of workers who had and had not experienced low back pain. Demographic data suggest that familial history, height, weight, and gender are not predictors of low back pain, but implicate age and nature of the work as risk factors. The investigation further suggests that the etiology of all health care problems is not necessarily attributable to self-care deficits as theorized by Orem (1985) .
Disease, disability, and death of employees costs business approximately $50 billion a year; however, less than 2% of current health expenditures are devoted to disease prevention (Laughlin, 1982) . Approximately $14 billion are spent each year in the United States for treatment and compensation of low back pain (Goldberg, 1980; Tabor, 1982) . Low back injury resulting in low back pain is the most frequently occurring injury of all work accidents, while low back pain is the number one cause of absenteeism in the workplace (Goldberg, 1980) . Eighty percent of the population will experience low back pain at some time during their lives (Nachemson, 1971) .
Even with the magnitude of this health problem, there is little research addressing prevention of low back pain. With the critical issue of health care costs in the United States today, greater emphasis needs to be placed on promotion of health, prevention, and management of illness. A wellness approach at the worksite might reduce the pain felt by the individual sufferers and help to curb rising health care costs.
THEORETICAL FRAMEWORK
A conceptual framework for this study was derived from a compilation of definitions of self-care and Orem's (1985) Self-Care Model. For the purpose of this study, self-care has been conceptualized by the investigator as those activities an individual initiates independently in the promotion and maintenance of health and in disease prevention, detection, and treatment. Orern's (1985) model is based on the premise that nursing interven-tion is appropriate when a person's self-care demands exceed self-care capabilities. This relationship results in a self-care deficit which constitutes the core of Orems nursing theory. Preventive actions related to causative factors should be established for individual health problems, ie, low back pain. Then the nurse may assess the relationship of self-care agency (capability) to selfcare demand and adopt a preventive approach.
Review of the research and nonresearch literature suggests that ineffective body mechanics and inadequate physical conditioning contribute to the incidence oflow back pain. Evaluation of self-care practices of industrial workers will provide a basis for describing the status of workers' self-care agency as related to low back pain. This information may assist occupational health nurses in designing appropriate programs of prevention and health promotion. The purpose of this study was to compare the preventive self-care practices of body mechanics and leisure time physical activities of industrial workers with and without low back pain.
REVIEW OF THE LITERATURE
There is little research that addresses prevention of low back pain and there are no studies that correlate self-care practices with the prevention of low back pain. Orems Self-Care Model has served as an effective conceptual framework for studies investigating the relationship of self-care agency with another variable, eg, self-care capacities (Backsheider, 1974) , dispositional traits (Kearney, 1979) , self concept (Denyes, 1980) , social support (Hubbard, 1984) , and level of knowledge (Clements, 1985) .
Although the etiology of low back pain is unknown, research suggests multicausal risk factors associated with the incidence of this health problem. Significant findings regarding personal characteristics were noted in studies relating muscular strength and physical fitness to low back pain (Cady, 1979; Keyserling, 1980) . Only four studies have investigated prevention of low back pain. Cady (1979) made a significant contribution to the research literature by addressing prevention of low back pain through physical fitness and conditioning. "The results showed a graded and statistically significant protective effect for added levels of fitness and conditioning (least fit, 7.1% injured; middle fit, 3.2% injured; and most fit, .8% injured)" (Cady, 1979) . Cady further reported that fitness measurements could be improved by at least 20% through exercise training and conditioning programs.
Another study (Snook, 1978) compared the effectiveness of the three traditional approaches for preventing low back injury: selection of workers, training in safe lifting, and designing the job to fit the worker. Selection techniques, including health histories, physical examinations, and low back x-rays, were not found to be effective in the prevention of low back pain nor were training procedures, as presently taught. However, the ergonomic design of the workplace as related to manual handling tasks represented a partial control for decreasing the incidence of low back injuries (Snook, 1978) . Park and Chaffin (1974) conducted a study to compute the physical stress of two manual load lifting methods. After computing the pounds of compression on the lower back (L5, S1) for each lifting method, it was concluded that distance of the load from the body should determine the appropriate lifting method. That is, when a load can be straddled or positioned very close to the feet, a leg-lift with near-vertical back, bent knees, and straight arms minimizes compression at L5/Sl. If the load to be lifted is placed in front of the feet or is too large to be straddled, a lifting posture with an inclined (stooped) back will reduce low-back compression (Park, 1974) .
Keyserling (1980) investigated isometric strength testing as a means of controlling incidents, particularly problems of the lower back, on strenuous jobs. Twenty production jobs in a tire and rubber plant were evaluated by the industrial engineering staff to determine the biomechanical strength requirements for each job. All new job applicants were assigned to a control or experimental group. The control group were not evaluated for strength; the experimental group were strength-tested and hired if their strength exceeded the standard established for the particular job. Results indicated that matching worker strength to job strength requirements can reduce musculoskeletal injury.
Several corporations have established back care programs and have reported positive results. A Burlington Industries factory with a population of 300 workers reduced back injury by 95% within one year after starting a back care program. The program included counseling, instruction on body mechanics, and back exercises. The absenteeism dropped from 400 days to 19 days in the same group of employees (Brennan, 1985) .
Capital Wire and Cable of Plano, Texas spent $191,549 during the 24 months prior to implementation of a back injury program. In the 20 months following the inception of the program, costs due to back injury declined to just under $7,000 (Morris, 1984) . Lockheed Missile and Space Company experienced a 67.5% decrease in annual average back injury costs after implementing a back injury prevention program (Morris, 1984) . The success of these programs supports the premise that back care could influence the prevention or incidence of low back pain. Exercise leading to physical fitness and appropriate body mechanics are a recurring theme leading to self-care of the back.
RESEARCH QUESTIONS
1. Is there a difference in the preventive self-care practices related to body mechanics of industrial workers who have experienced low back pain as compared to those who have not experienced low back pain?
2. Is there a difference in the preventive self-care practices related to physical activities of industrial work- The study was approved by the tionships between these variables and the incidence of low back pain. The Self-Care Questionnaire had two parts. The first included ten items addressing body mechanics practices that related to back care and prevention oflow back pain. The second part consisted of ten leisure time activities documented in the literature as being most beneficial in increasing strength and flexibility of the lower back muscles.
Instruments
Two questionnaires developed by the investigator were used to collect data: Demographic Questionnaire and Self-Care Questionnaire. Demographic data included information pertaining to physical attributes, eg, height, weight, length of time of the job, and familial and work history relative to low back pain. This information was used to assess the rela-- Length of employment at this company in the sample ranged from 1 to 41 years with a mean of 11.4 years. Length of employment for workers with low back pain ranged from 1 to 30 years with a mean of 11.4years; for workers without low back pain, length of employment ranged from 1 to 41 years with a mean of 11.4 years. Ten (17.85%) workers with low back pain reported a family history, while 44 (78.57%) workers with low back pain had no family history of this complaint. Two (3.57%) workers with low back pain did not respond. In the group without low back pain, 19 (13.2%) reported a family history of low back pain and 125 (86.8%) had no family history of this complaint. ers who have experienced low back  pain as compared to those who have  not experienced low back pain? 3. Is there a difference in the group means of the preventive selfcare practices of physical activities of industrial workers who have experienced low back pain as compared to those who have not experienced low back pain?
METHODOLOGY

Site
The study was conducted at a privately owned brass foundry located in a southeastern city with a population of approximately 100,000. Low back injury with the complaint of low back pain ranks second of all reported injuries in the company. Nationally, low back injury ranks first. Accidents involving hand injuries are the most common health problem in this setting due to the nature of work in the foundry. The company employs approximately 900 persons; about 800 of these employees are considered to be non-management personnel or industrial workers.
Sample
The convenience sample of this study consisted of 202 industrial workers with the job classifications of assembler (n = 19, 9.4%), coresetter (n = 26, 12.9%), lead person (n = 19, 9.4%), machine operator (n = 111, 55%), and molder (n = 27, 13.4%). Review of the First Aid Station's (FAS) Daily Log indicated that persons assigned to these jobs reported the highest incidence of low back pain. The study group was composed of 183 males (90.6%) and 19 (9.4%) females ranging in age from 19 to 63 years with a mean of36.5 years. Fiftysix (27.7%) workers indicated that they had experienced low back pain.
Height of the males ranged from 155 ern to 190 em with a mean of 176.25 cm. Height of the females ranged from 150em to 172.5 em with a mean of 160.7 cm. Weight of the males ranged from 125 pounds to 300 pounds with a mean of200.3 pounds. Weight of the females ranged from 108 pounds to 200 pounds with a 
RESULTS
The Fisher's solution procedure was used to test Research Questions 1 and 2. The prediction equation for this test is: Xl = -2(~In P); df = 2n. Table 1 depicts the independent chi-square statistics used to calculate and test Research Question 1comparing the preventive self-care practices of body mechanics of industrial workers who have and have not experienced low back pain. The Fisher's solution yielded a Xl of 21.1324 at the P<.05 level indicating no statistically significant difference. Further analysis of responses to Part I of the Self-Care Questionnaire by frequencies and percentages revealed the following. Workers with low back pain reported using a higher percentage of positive body mechanics, those documented in the literature as being preventive of low back pain, on half of the questionnaire items. These included position of feet, position while driving, pushing and pulling, load to body on lifting, and position on prolonged standing. Workers without low back pain reported a Human Use Review Board prior to implementation. In addition, written consent for employee participation was received from the president and chief executive officer of the selected company. Questionnaires were paper clipped to weekly paychecks of those persons designated in the sample. They were distributed by supervisors at the 3D-minute lunch or dinner break during the three shifts following the normal procedure for handing out paychecks. The investigator accompanied the supervisors at these times.
Body Mechanics
A verbal explanation about the purpose of the study was given to the subjects and reinforced by a cover letter attached to the questionnaire. Participants were asked to complete the Demographic and Self-Care Questionnaires during the break period and instructed to put them in a box placed by the door leading back to the foundry. A free soft drink was offered as an incentive to participate and was presented to each subject as they began to fill out the instruments. Completion and return of the questionnaires was considered consent to participate.
Physical Activities
The Fisher's solution procedure was calculated from the independent chi-square statistics depicted in Table 2 to test Research Question 2 and yielded a Xl of 22.1028 at the significance level of .05 and 18 df. Consequently, no difference was found when comparing the physical activities of industrial workers who have and have not experienced low back pain.
Analysis of responses to Part II of the Self-Care Questionnaire by frequencies and percentages indicated a greater percentage of participation of workers with low back pain in three of the nine activities, ie, aerobic exercise, hunting, and swimming. Workers without low back pain reported a higher percentage of participation in the remaining six activities.
Discriminant analysis was used to test Research Question 3 to determine if there was a difference in the group means of the preventive selfcare practices of physical activities of industrial workers who have and have not experienced low back pain. Responses for amount of time spent in these physical activities was converted to number of minutes per year to allow for seasonal variations. Statistical analysis yielded a Xl value of 11.27 with df = 8 and a P-value of .1902. Consequently, the investigator failed to reject the null hypothesis at P .05 level of significance.
higher percentage of positive body mechanics on the remaining half of the questionnaire items.
Demographic Analysis
Comparative analyses were performed for height, weight, age, sex, familial and work history. In keeping with a study conducted by Undeutech (1982) , workers were categorized according to height; less than 164 ern (short), between 165 and 177 cm (normal), and more than 178 ern (tall). This investigation revealed that workers categorized as tall experience low back pain slightly less often that workers whose height is categorized as normal, while workers categorized as short experience low - 
back pain one-sixth as often as workers whose height is within normal range (See Table 3 ). Workers were further categorized according to weight, ie, underweight, normal, and obese. Underweight was defined as being below 10% of desired weight (Sorenson, 1979; Wickham, 1982) and obese as being in excess of 15% of desired weight (Shortridge, 1980; Sorenson, 1979) . Desired weights were obtained from the recommendations of the National Academy of Sciences ("Recommended dietary allowances," 1980). A higher percentage ofobese workers were without low back pain than with low back pain (See Table 4 ).
Low back pain was most frequently reported by workers between the ages of 29-38 years and least often by workers 49-58 years of age. The incidence of low back pain was only slightly greater for males than for females and was not associated with familial history. Molders had the greatest risk for low back pain when compared to the other job classifications studied.
DISCUSSION
Since assessment of self-care practices for industrial workers with and without low back pain did not differ, a relationship between self-care practices and the incidence of low back pain was not demonstrated. Orern's model assumes that a self-care deficit occurs when a person's self-care demands exceed self-care capabilities (self-care agency). This investigation did not support this assumption. Orern's Self-Care model may adequately guide other studies, but it was not found to be an efficacious framework for describing the phenomenon of low back pain.
This study suggests that the etiology of all health care problems is not necessarily attributable to a lack of self-care. The model excludes the possibility of a causative factor other than a self-care deficit. For example, an individual could exercise all known self-care practices preventive of heart disease, but because of inherited tendencies, still be the victim of a heart attack. Such a situation cannot be explained-by the Orem model. Therefore, it is suggested that Orerns model be amended to include a causative component which allows for categorization of those conditions that cannot be explained by or attributed to a lack of self-care. This change would broaden the scope of applicability of this model. This investigation did not find a difference in the body mechanics of industrial workers with and without low back pain. By self-report, body mechanics of workers with the complaint of low back pain could be viewed as adequate. Over 70% of the workers who had experienced low back pain reported positive body mechanics on nine of the ten questionnaire items. The current emphasis in this country on health and optimal health care habits could have been an influential factor. This specific industry has not sponsored body mechanics sessions for their employees so this cannot be implicated as the reason. However, workers could have been instructed on appropriate body mechanics on previous jobs, through prior education in school, or mass media, ie, reading current literature, watching TV, etc.
The findings of the study support research conducted by Snook (1978) who reported that training procedures were not an effective preventive measure for low back injury. However, this investigation does not lend credence to the statistical reports from corporations (Brennan, 1985; Morris, 1984) . Since this investigation was limited to stress on the lower back due to improper body mechanics with no consideration for the factors of weight lifted or relationship of position of the weight to the body, the findings neither support nor negate the findings of Park and Chaffin (1974) .
No prior research had attempted to relate leisure time/recreational activities to low back pain. Cady (1979) concluded that physical fitness and conditioning are preventive of back injuries. The findings of the current study do not, however, verify the results of Cady's (1979) investigation. Since the Cady (1979) study extended over a three-year period and subjects were assigned one-hour exercise periods three days per week, the accuracy of participation in physical activity was subject to greater control than the method of self-report incorporated in this study. Each subject of the Cady (1979) investigation followed an individually prescribed exercise regimen allowing for greater specificity for promoting physical fitness as compared to participation in selected recrea tiona I physical activities. Participation of workers with low back pain was greater for some physical activities than for the workers without low back pain.
Further research should be initi- Low Back Pain ated to investigate with greater specificity the correlation of particular activities to low back pain. An inhouse exercise program would allow the researcher greater control over the type and quantity of physical activities pursued by workers. It is possible that an exercise regimen different from the leisure time/recreational activities of this study, ie, calisthenics, could be more influential in the prevention of low back pain. The timing of exercise in relation to actual work hours, ie, directly prior to the shift, could have impact on the incidence of low back pain and needs to be further investigated. It is possible that the investigatordesigned tool did not measure the variables under study. Investigations comparing the self-report procedure with other survey methods, ie, diary and interview, show an inconsistency in results and suggest that the selfreport method is less reliable (Buskirk, 1971; Montoye, 1971; Shapiro, 1965) . Other research methods may glean more accurate data than the questionnaire approach used in this study. Observation or videotaping of workers on the job might yield findings that are inconsistent with selfreport. The instrument of this study has been tested only in one setting with one specialized group of industrial workers. Use of the tool in another location and for a more heterogeneous sample could result in dissimilar findings.
Review of the literature suggests that the etiology of low back pain is unknown and is associated with multicausal risk factors. This study supports the premise that factors other than body mechanics and physical activities are associated with low back pain and these factors need to be identified through further research.
IMPLICATIONS AND RECOMMENDATIONS
Continued research is necessary to define more precisely the role and functions of the occupational health nurse in the prevention of low back pain of industrial workers. Although nurses should continue to encourage workers to practice adequate body mechanics, it is possible that this preventive factor is not as great an influence on alleviation of this health problem as once thought. Findings from this study indicate that nurses need to reassess the emphasis placed on teaching workers proper body mechanics and instead direct energies to the exploration of other causative factors and preventive mechanisms.
Further research on the quality of worklife is indicated. More data regarding relationships between specific jobs in various industrial settings and the physical movements required by each job is needed. Occupational nurses should initiate more thorough assessments of job requirements and maintain explicit records of the nature of the work of any workers reporting low back pain. Analysis of this documentation may correlate distinct work-related tasks to the incidence of low back pain.
Promotion of physical fitness should be investigated further. Company sponsored fitness programs and/ or educational seminars could be initiated by the occupational health nurse. These interventions have potential for involving the nurse in curtailing of low back pain.
Recommendations for further research derived from the study include the following: replicate the study in another setting with a more heterogeneous sample, obtain data on the self-care practices of body mechanics by more precise methods, conduct studies to determine the effect of leisure time/recreational physical activities on physical fitness, analyze the effect of specific physical activities on the incidence of low back pain, and explore the use of conceptual/theoretical frameworks other than Orerri's as a basis for describing, explaining, and predicting the phenomenon of low back pam.
